Abstract: There are many factors to consider when attempting to improve the efficiency of fuel cell operation, such as the operation temperature, humidity, stoichiometry, operation pressure, geometric features, etc. In this paper, the effects of the operation pressure were investigated to find the current density and water saturation behavior on a cross section designated by the design geometry. A two-dimensional geometric model was established with a gas channel that can provide H 2 to the anode and O 2 and water vapor to the cathode gas diffusion layer (GDL). The results from this numerical modeling revealed that higher operation pressures would produce a higher current density than lower ones, and the water saturation behavior was different at operation pressures of 2 atm and 3 atm in the cathode GDL. In particular, the water saturation ratios are higher directly below the collector than in other areas. In addition, this paper presents the dependence of the velocity behavior in the cathode on pressure changes, and the velocity fluctuations through the GDL are higher in the output area than in inlet area. This conclusion will be utilized to design more efficient fuel cell modeling of real fuel cell operation.
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구형 공극 입자의 다공성응집체 모델이다.
2차원 질량 및 전기 유동모델
또한 응집체에서는 이온 전도체 촉매로 둘러싸 여 있으므로 활성층에서 전류밀도는 응집체에 대 한 확산식과 식을 조합하여 다음과 Butler-Volmer 같이 표현하였다.
또한 응축수의 포화량의 계산을 위하여 질량 보존식을 적용하였다.
여기서 는 접촉각 에 의하여 얻을 수 있는 함수로 Leverette (14) 
상기 식 에서 이용된 공기 중의 습도계산은 (12) 온도만의 함수로 다음 식과 같이 계산된다. 
또한 가스 확산층에서 각 반응 물질의 경계면 에서 질량이동은 다음과 같이 정의된다. 에서는 전류밀도 Fig. 2, Fig. 3 
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